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12 CONSTRUCTION FOR AEROMODEI.LERS

build and produces a stronger overall
result.

Even kit models are not necessarily
excused this preliminary construction
stage. It will readily be appreciated
that when a kit model is produced in its
thousands close control over the quality
of all the balsa wood in any individual
Kit is quite out of the question. Manu-
facturers generally combat this in two
ways. Initially wood is selected accord-
ing to requirements—certain lumber for
sheet parts, certain stock for stripwood.
Almost invariably, too, the design of the
model itself allows for considerable
variation in the strength of individual
wood parts. The overall result is
generally quite satisfactory, but that is
not to say that any model built from an
individual kit could not, perhaps, be
improved by replacing certain kit parts
with individually selected sheet or
strip stock.

The serious model builder, in the long
run, becomes very 4weight conscious
Just as the full size aircraft designer is
continually fighting a battle against
increasing weight as greater strengths
are required of his airframes, so the
model builder sets out to reduce the
weights of his structures without reducing
their strength.

Stronger, heavier woods, such as
obeche, birch and spruce, arc used to a
much more limited extent in aeromodel-
ling, mainly on account of the weight
penalty involved. Birch and spruce are,
however, very useful for strong spars in
wings where weight is not critical, e.g.,
glider wings. Obeche is not so satis-
factory as an alternative structural
material since it tends to be brittle and
lacks uniform strength. Woods of kinds
other than balsa used in acromodelling
are generally referred to as ‘ hardwoods *
although such a definition may not be
technically correct. The one part of an
airframe where hardwoods are used
exclusively is for engine bearers—beech,
maple and ash being favoured materials
here.

A point to be borne in mind is that
many ordinary balsa cements do not
give satisfactory glued joints with hard-
woods and so a slower drying nitrate or
4strong * cement is generally pre-
ferred. Double-cementing is advisable,
as an additional precaution.

The most satisfactory plywood for
aeromodelling use is resin-bonded
waterproof (aircraft quality) ply, which
is available in a variety of thicknesses
from 1/32 in. up. The really thin
plywoods (up to 5/64 in.) are generally
used only for nose formers on rubber
models. The front former or fire-wall of
power models is invariably made of ply
—3/32 in. for small models, J in. for
medium size models and 3/16 or even
1 in. ply for large models. Similar
remarks as above apply with regard to
gluing plywoods.

No description of aeromodelling
materials would be complete without
mention of the glass plastics used for the
production of moulded shapes. These
are relatively new, being introduced on
a commercial scale only in 1954. Briefly,
glass plastic mouldings arc produced by
laying glass cloth or layers of glass tape
onto a suitable form, coating with a
thermo-setting resin solution and allow-
ing to set. The result is an amazingly
strong 4moulding * easily made and not
unduly heavy.

The technique can be varied con-
siderably, according to the requirements.
Also resin-impregnated glass cloth or
tape can be used as a binding to re-
inforce structures (e.g., the nose of a
fuselage). Also the resins can be used
with ordinary cloth or gauze bandage
for the same purpose.

Although complete major components,
such as wings and fuselages, have been
made with glass plastic, generally these
are too heavy for normal free flight
models. Thus the main use of this
material at present is for smaller moulded
components, such as cowlings, fairings,
etc., and for local reinforcement.
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longerons be  matched,
otherwise, if one is more
spring/ than the others, it
may well pull the whole
fuselage out of shape when
it comes to assembling the
two sides. Spacer stock is not
so important, but to save
weight this can be lighter
than the longeron material.

Select the longeron wood
first. Pick out four pieces of
wood which seem nice and
hard and springy and look
alike. Check that the grain
In them is true and running
from end to end—not across
the strip—and the whole
length is free from imper-
fections. A worm hole, for
example, along the length
of the strip will make it use-
less for longeron stock. Try
the simple whipping test
mentioned in Chapter Two
and aim to get, as near as
possible,  four identical
lengths of wood from what
stock is available—whether
from the contents of a kit or
from a retailer’s stock. A
summary of suitable tests is
given in Fig. 4—the final
test being a check on weight.
Matched strips should each
weigh the same and in a
contest rubber model the
total weight of the four
longerons is also important.

Weight check

Weighing will also show
up another interesting point.
Some lightweight models
call for “ hard 1/16 sq.”
longerons. Check weighing,
you may find that four g/32
square strips of roughly the
same overall strength may
weigh less than four hard
I/16squarestrips.The larger
section stock would then
make the better fuselage.

Your fuselage will look
much neater, too, if you
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make sure that the stock you have chosen is true
in section and of the right dimension. A lot of
“ square *stock is often rectangular in actual fact,
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1B CONSTRUCTION FOR AEROMODF.LLERS

Ollier methods demand the use of
formers—either false formers of card
which hold the two sides whilst the spacers
are located and arc then removed ; or
sheet formers which become an integral
part of the structure—Fig. 10. An
extension of the former method is shown
in Fig. ii, favoured by some Wakefield
builders, where the false formers are
mounted on a stout jigging rod which
docs ensure a really accurate line-
up.

Wc do not propose to describe the

further constructional
details to be added to com-
plete the final fuselage.
These consist, in the main,
of such items as gussets to
increase  local  strength,
rear motor peg anchorage
on rubber models, under-
carriage fittings, and so
on. Generally, these arc
quite obvious and straight-
forward. There arc, how-
ever, a number of con-
structional tips which are
worth passing on.

Double Cementing

The first concerns what
is known as “ double-
cementing”. This consists
of pre-coating all joint faces
with cement, allowing to dry
and then re-cementing the
parts to be joined and
locating in place. A double-
cemented joint is very much
stronger than an ordinary
straightforward cementjoint
and certainly does pay on
most fuselages. However,
quite a number of well-
known, and  successful,
modellers never bother to
employ it and so the choice
isquite an open one. There
is nothing to lose—only
time—in making double-
cement joints.

Then there is the fitting of
brass tubes in fuselages,
such as employed for under-

carriage fittings. Unless these tubes
arc anchored at each end they will
almost certainly push sideways. A
cement joint coupled with thread bind-
ing is no safeguard. Brass tubes should
have washers soldered to each end,
bearing against sheet gussets in the
fuselage—Fig. 12. Aluminium tube
can be cut with a small pair of
scissors and fanned out, as shown.
Kinking the tube in the middle and
binding tightly to the spacers will also
help.
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in the corner slots, then the spacers cut
to length and cemented in. When
complete, the card formers were again
split by peeling off the cellulose tape,
the halves shaken out of the frame
and the bare jigging rod removed. The
front false former, incidentally, was
permanently mounted on the jigging
rod at the required angle of down- and
side-thrust so that the nose former
cemented onto the finished frame at the
correct setting. This method, ofall those
we have heard of, is still the most
satisfactory for building a

section fuselage with diagonal long-

erons. All the other methods are suit-
able only for true H
sections.

The third method shown
was developed by Gorham
and members of the Ipswich
club. Here two false
“ sides ” are laid out direct-
ly over a plan—actually a
projection of the full side
area—and joined with tem-
porary A square spacers.
These spacers run from the
bottom longeron on one side
to the top longeron on the
other side, and vicc-versa, at
every station chosen. These
stations are spaced at four
or five inch intervals,
depending on the length of
the fuselage and the curve to
be accommodated.

When these temporary
spacers have set they arc
pinned together pair by
pair, along the exact centre
line where they cross. The
two R side ” frames can then
be rotated apart. In this
position the spacers proper
can be cut and cemented in
place, each set of spacers
being of identical length,
squaring up the fuselage at
each point.

The fourth method is
again by Warring. The
jig is shaped to the outline
of the outside of a full
projected side elevation and

the respective longerons are held in
position by cellulose tape. Spacer
stations are marked on the jig. To
remove the finished fuselage, one quarter
section only of the jig need be removed,
the longerons untaped and the whole
fuselage lifted out.

The jig itself is the major item of
construction. Originally it is cut from
four sheetsof i/i6in. balsa (i.e., the same
as the longeron width). One half of
the projected side elevation is plotted on
one sheet and cut out. This part then
forms a template for cutting the remain-
ing three pieces. All four pieces are
assembled, cruciform fashion, with suit-
able stiffening strips.
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Chapter Five

CINCE floats come under the category
A ofsmall *fuselages *—and not always
so small in the case of twin-float layouts—
it has been thought advisable to include a
short chapter on their construction. The
design requirements of floats, c.g., size,
shape, layout, etc., are fully discussed in

9 &
In the case of rubber models, large
diameter props, high torque, and

general need for weight saving associated
with rubber power bring in their own
problems. The most obvious require-

FOR FLOATS UP TO 7’ IN LENGTH

COVER WITH 3

SHT. GRAIN ACROSS. BLOCK L.E.I T.E.

FOR DETACHABLE (INTERCHANGEABLE) FLOATS

TUBES BOUND TO
INTERNAL MEMBERS

HARDWOOO CEMENTED
TO FLOAT SKIN

BIND

U RIBS t FORMERS il
COVER WITH 3W*SHEET SIDE BEFORE
ASSEMBLY.

TOP | BOTTOM hi*SHT.
SIDES Viz’ SHT.

NO INTERNAL STRUCTURE.
FOR MODELS UPTO 6 OZS.

Ag*PTABKL -12
&,, SIZES.

FIG. 2

Float
Construction

inent is the necessity for long u/c legs,
which must be stiff and light ; bamboo
is probably best in this respect. Thread
or fuse wire bracing is almost essential
to prevent the floats from spreading
apart or whipping excessively without
using too thick or heavy a leg. A wide
track is needed to control the high
initial torque on take-ofT, which further
aggravates the tendency for the floats to
spread apart. Normal position of the
front floats is very slightly behind the
prop, and float volume should be calcu-
lated exactly as for power floatplanes.
The tail float should be about 30 per
cent, of the total.  Rubber model float
forms in general use are shown in the
diagrams opposite. Note that tissue
covering is quite sufficient for all but
fairly heavy models.

Points to watch when producing
rubber floatplanes arc: (1) Three equal
size floats, or a tail float only slightly
smaller ; (ii) Inability of the floats to
change position when set on water ; (m)
Wide track up to 50 per cent, of span ;
=E0 Care in motor preparation, since a
bunch causing a stalled descent into
water will stop flying for an hour or two
while things dry out.

The one thing which must be faced
about models used for water flying is
that there is no way to keep water out.
Silk or tissue covered sheet construction
can be made reasonably watertight, but
wings, fuselage, etc., inevitably fill when
immersed. No doubt complete water-
proofing is possible, but only at the
expense of tremendous weight. The
best system is to dope the frame before
covering, to slow up the absorption of
water, and to dope tissue covering
thoroughly, applying two coats of clear
followed by one or two of banana oll
or fuel-proofer. Silk or nylon will need
seven or eight coats of clear dope to
ensure that all pores are filled. A ~
diameter hole drilled or punched in the
covering of each bay, near a corner,
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Chapter Six

“THE wings arc probably the most
A important single component of a
model aeroplane. They have to be
strong enough to take quite a number
of hard knocks, as well as normal flight
loads, and must also be built true and
remain substantially true throughout
their life. Wings which have warped
badly, or flex in flight, can wreck a model
just as readily as a pair of wings which
actually break in flight.

Wing construction is normally started
by cutting a set of ribs. In kit models
the outline of these ribs is usually printed
out on sheet balsa—in some, the ribs are
actually die-cut, which saves a lot of work.

Cutting Ribs

Cutting ribs is really
quite simple. The main
methods are shown in
Fig. 1, using a prepared
template of the rib section
required. Never try to
trace a wing section drawing
directly onto sheet balsa and
then cut out, but paste the
drawing on to a piece ofthin
ply and cut this out to form a
template. Gut the template
accurately, smooth the edges
with tine sandpaper and you
will find it quite easy to cut
a whole set of ribs with the
template as a guide, each
one identical in shape.
Work along both edges of
the sheet, as shown, for
speedy production, and then
use up the remaining sheet.

An alternative method is
to make two identical tem-
plates.  Then instead of
cutting the ribs individually
cut a number of rectangular
pieces of sheet and sandwich
between the two templates ;
the number of balsa rect-
angles should correspond
to the numl>cr of ribs
required. It is then a simple
matter to carve and sand

the “ sandwich *down, like a block, to
the section given by the template at
each end. When separated you
will have u complete set of identical
ribs.

The two-template method can also be
used for cutting a set of ribs for a tapered
wing. One end template corresponds
to the root rib, the other end template
to the tip rib section. Sandwich balsa
rectangles between them and carve and
sand, as before.

It is very useful to have your complete
set of wing ribs “ packaged ” in this
manner. Not only can they be sanded to
identical shape, but spar notches can be
cut far more accurately than if the
notches were cut individually in each
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&7 D& 6T tackled. ~ With the spars
pinned down, each rib in
turn is cemented in place as
accurately as  possible.
Make sure that the spars

pinned down flat,
particularly  the trailing
edge, and that the surface
of the plan is also Hat and

e k% @) % not creased or  wrinkled.

i A S When all ribs have been

added then the tips can

hoaEh 990 4 &4 be cut and cemented in
" place.

There are very many
ways of making the tip.
For lightness, which s
highly desirable on a rubber
model, laminated construc-
tion is frequently used. The
tip is then actually com-
prised of a number of layers
or strips, cemented together,
bent to the shape of the tip
outline. The laminated tip
can be carved and sanded
down, as required, and is
quite strong, as well as
being very light.

Laminated construction
Is summarised in Fig. 7.
First a template must be
made of the outline of
the tip shape required. This
template should be at least
} in. thick, and preferably
more. It can be cut from
card or sheet balsa with the
edges sanded smooth and
rubbed with a candle. The
separate lamination strips
are cut from 1/32 sheet balsa
of stock which will bend
readily without splitting.
Avoid really soft sheet, how-
ever, or the resulting
lamination will be weak
when sanded down. It
will warp under the tighten-
ing action of water spraying

Koaws 2 A& LR _ and doping the covering.
o ’ 35 Lay the strips out side
by side and coat each one
with cement. Bundle to-
) #e, a2, gether on top ofone aJollier,
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line lip one end of the assembly and pin
to the template. Then run round the
curve of the template, forcing the
laminations together, in line and tight
against the template. Pin the other end
and leave for the cement to set. One side,
at least, of the completed tip lamination
should be sanded flat before removing
from the template.

For wings of up to sg. in., which is
about the maximum size for which
laminated tip construction is recom-
mended, the depth of the laminated
strip wants to be A in. Ideally one would
wind a | in. wide lamination around a
single template and split this down the
middle for two identical tips. However,
winding wide laminations successfully
demands a certain amount of experience
and special rare, otherwise dry spots ”
occur in the cement joints, and less
experienced modellers would he advised
to wind each tip separately from A in-
wide strips, using two identical tem-
plates to save time. Laminated tips
should be left to set for at least six hours
before being removed from the template
to which they are pinned.

Fitting Tips

The fitting of a laminated tip is shown
in Fig. . The usual method is a scarf
joint at both leading and trailing edges.
Cut the tip ends first and use these as a
guide for cutting off the same angles on
the wing spars, with the tip located in
its correct position.

Laminated construction is probably
the best method of producing nice
elliptical tip shapes on small wings.
Similar shapes built up from separate
pieces of sheet cemented together have a
tendency to break away along the line
of the cement joints. This can only be
prevented by making these joints very
accurate and double-cementing them.

One piece wings are usually made as
separate halves which are then joined
together at the correct dihedral angle.
There are, however, many variations on
this principle. Small wings are often
built in one piece, cracked and rc-
ceincntcd at the centre to dihedral.
Polyhedral wings or wings with tip
dihedral involve cracking and re-

cementing the appropriate panels.

Joining two separate wing panels at a
given dihedral is generally quite straight-
forward—Fig. . ldeally this should bo
done on a dihedral board, that is a
hinged building board which is set to the
required dihedral. This enables the two
panels to be pinned down quite flat when
they are joined and obviates any
tendency to warp as the cement joints
set. However, it is usually sufficient to
work on a flat board and prop each wing
up to the required angle.

Dihedral Joints

The spar ends and the root ribs will
have to be cut or set at an angle so that
they join correctly when the two panels
are brought together and the whole
joint is reinforced with dihedral keepers
or local braces covering the spars at the
joint.  Hard balsa can be used for
dihedral keepers on quite large wings—
having the special advantage of being
relatively easy to shape and also cement-
ing well. Ply is often recommended, but
requires more careful cementing. Sheet
celluloid can also be used. Some
typical applications are shown in the
diagram.

/A wing which is built in one piece and
then cracked to various dihedral angles
should have the mainspar prepared
before assembly. In other words, the
mainspar should he notched to conform
to the dihedral it will ultimately assume,
as in Fig. , before assembling the
wing. When setting the wing to dihedral
angles it is then only necessary to trim
the leading and trailing edges at the
joint.

A very good way of doing this is to
pin one section of the wing down flat
(preferably the inboard section), find
the corresponding tip or end rise of the
adjacent wing panel and cut a piece of
strip to this length. Now lever up the
outer panel and shape the leading and
trailing edges first by cutting right
through cleanly at the joint line (if these
spars arc not already separate) and then
working a small hand saw in the joint,
continuing to raise the tip until the
required dihedral rise has been achieved.
Work on leading and trailing edge
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Chapter Seven

MIrHE tailplane of a model is usually a
relatively simple component—Dbut
most important in many respects. The
Americans call it a stabiliser and it is, In
fact, just that. It stabilises the model in
flight and automatically compensates an
involuntary dive or stall, when correctly
rigged. Being at one end of the model,
distant from the point of balance, it
needs to be light—which is where simple
construction comes in—but this intro-
duces a conflicting requirement. It
must also be true and remain true. |Ifit
warps when completed it may affect the
stability of the machine—not so much in
an “ up-and-down ” direction as side-
ways or in turning flight, for a lailplane
can have quite a powerful turning action.
Many modellers use this effect in
trimming for turn. Two such methods
are shown in Fig. i. If the lailplane is
tilted as shown in the direc-
tion of the raised tip—
tilt the right tip of the tail-
plane up for a turn to the
right, and vice versa. This
turning action is quite mod-
erate and relatively * safe *

—better in  many cases
than offsetting the rudder or
trim tab.

A more powerful turning
action isgiven by slewing the
whole tailplane. In this case
the model turns towards the
side with the foremost tip.
Slew the tail out of line with
the fuselage so that the
right tip is forward, the
model turns to the right. A
tailplane slewed through an
angle of o degrees—5
degrees cither side of its
true position—can make a
difference between a right
and left hand glide circle on
some models.

These effects, of course, do
not directly concern con-
struction. They are main-
ly a matter of rigging and

Tallplanes

trim.  But as far as construction is
concerned a tailplane is the ideal
to aim at.

As far as warps are concerned, these
are likely to be one of three main types
(Fig. 2). The first, and most common, is
where the whole tailplane bows upwards
into a curved dihedral. Generally this
also results in the trailing edge washing
out towards each tip. If both the dihedral
and washout induced are equal on both
sides, such a warp is not harmful. It
may even be beneficial. Quite a number
of contest fliers do, in fact, deliberately
wash out the tips of the tailplane
for improved stability. The only
danger is that a tailplane which warps
readily in this fashion may change its
setting during the course of a day’s
flying and thus upset the trim of the
model.

LA # $%
TURNS TO THE RIGHT.

DIAGRAMS ARE EXAGGERATED. Kij
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The second type of warp is a bad one.
Mere the trailing edge warps downwards
towards each tip and gives wash-in to the
tailplane. Generally this is the result of
faulty constructional

The third warp is also bad and may
put the model into a spiral dive. Here
one side of the tailplane warps up and
the other down. One side has wash-
out and the other wash-in. Generally
this is due to faulty rather
than design.

Fig. 3 shows the type of wood you

%EMENT FILLETE

CONSTRUCTION FOR AEROMODELLERS

might use. The leading edge
and main spar arc ofstraight
grained stock, whilst the
thinner trailing edge will be
best cut from quarter grain.
A common fault is to make
the leading edge too small in
section, so that hard wood
has to be used for sufficient
strength. A wider, deeper
leading edge is usually better
—stronger overall, giving a
better entry, and quite as
light if light medium or
medium stock wood is
selected.

Usually the tailplane in-
corporates an aerofoil section
with a flat undersurface.
The leading and trailing
edges and the spars are
pinned down, as in the case
of wing construction pre-
viously described in detail,

& # and the ribs then cemented
in place. No harm will re-
sult from using thin pins
through both the leading
edge and the trailing edge,
but the spar should only he
pinned through outside the
tip. Locate with pins either
side within the outline of
the structure (Fig. 4).

The most common fault
at this stage is to have the
underlying plan slightly
wrinkled or creased so that
the spar is not resting
absolutely flat. In other
words, you are actually
laying out the tailplane with
an inbuilt warp. Obviously this must be
avoided, so take care to ensure that all
the spar members are pinned down flat
with the building surface and that the
ribs are also properly bedded down when
cemented in place.

# 8 )8

Locating Ribs

It is a definite advantage to slot in the
ribs to both leading and trailing edge if
possible, but using only very shallow
slots, otherwise the strength of these spar
members will be reduced (Fig. 5). If the
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thoroughly dry, changes in atmospheric
temperature, particularly exposure to hot
sun, will have the same effect. It is
advisable, therefore, to keep the tail
pinned flat between flying days.

One of the best ways of building a
true symmetrical section tailplaue is to
do the job in two stages. The tailplaue
is virtually split along a line as indicated
in Fig. 9, and the main part of it built
flat, just like an ordinary tailplaue.
When completed it is turned over and
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CONS'I RUCTION FOR AEROMODEI.LERS

the remaining part ribs added to produce
the required symmetrical section. This
method is generally easier, and more
accurate, than building the same tailplaue
with full symmetrical ribs, propping up
the leading and trailing edge members as
required with scrap wood between them
and the flat surface of the plan.

There are also quick and simple
methods of tailplane construction which
at one time found considerable favour
for power models. No rib cutting is
involved. Strips of wood of
the required depth are
cemented in place and
sanded down to section
after assembly is completed.
The main spar is the same
depth as the rib section,
but thicker.

), ,&

+

Shaping by Sanding

Mainspar leading and
trailing edges are pinned
down as shown in Fig. 10.
All the rib “ rectangles”
are then cemented in place.
When set, the whole lot is
sanded down to aerofoil
section.

Generally the results do
not compare with orthodox
construction using pre-cut
ribs, it needs very great
care to reduce all the ribs to
the same section. It is very
easy to sand “ flats ” in the
tops of the ribs and unless
the cement joints between
ribs and spar are particular-
ly good, these may fail when
the tailplane is covered and
let the section warp. After
sanding, if this method is
used all these joints should
be checked over and possibly
reinforced with a fillet of
cement on each side.

With large power model
tailplanes of this and similar
construction elliptic outlines
are often formed from
laminated leading and trail-
ing edges. Using narrow

& #

,&$B)"F
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strips for the leading edge
and square section for the

trailing edge, moderate
curves can |>e negotiated
with ease—Fig. n. A

row of pins iserected around
the inside outline, the strips
cemented and then pinned
downinplace. Ribs andspars
arc added in the normal way,
hut the whole assembly
should be left pinned down
for several hours before
removing to give the cement
joints between the lamina-
tions adequate time to set.
The laminated outlines arc
then carved and sanded
down to conform to the
rib sections to complete the
tailplane ready for covering.

Since the design of the
tailplane itself is a major
factor in subsequent warp-
ing, it is as well to have a
little knowledge on this sub-
ject.  Whatever form of
construction is used, the
frame should be perfectly
true before covering. If not,
then that is just bad build-
ing. Bad covering can
induce warps—a subject
which will be dealt with in
detail in Chapter 15—but
even the best of covering
and doping jobs cannot be
expected to correct in-built warps. All
tailplancs will be subjected to a con-
siderable amount of when covered
and doped—the covering would not stay
taut it if were not pulling on the points
where it is attached—and it is how the
structure reacts to these stresses that
determines what warps, if any, will
subsequently develop.

It is possible to make the structure
stifF enough to resist warping under the
action of normal covering tension if
enough volume of wood is used in the
construction, and really hard, rigid wood
at that. Unfortunately such a tailplane
would also be too heavy. The designer
has cither to compromise by using small
section spars intelligently to get adequate

strength at an acceptable weight, or
resort to more advanced types of con-
struction such as geodetic rib spacing,
built-up hollow torsion box leading and
trailing edges, and so on.

The most popular, and one of the
simplest, types of tailplane structure
uses a inonospar of reasonable depth
(Fig. 12). This is quite strong and
reasonably light, as well as being easy to
build. It usually gives a satisfactory
structure, but one which is prone to
bow upwards into a curved dihedral—
the type of warp described in Fig. 2,
which is not really harmful.

On larger tailplancs the same type of
construction may be employed, only this
time with two separate mainspars. This
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Chapter Eight

A MINOR component in many ways

it must bo remembered that the
fin of a model exerts a very powerful
stabilising force. One has only to watch
how a model misbehaves should the fin
accidentally become detached in flight
to appreciate this fact. It will then be
equally obvious that, improperly aligned,
the fin can also be an C factor.
Too much offset for a turn, for example,
and the model winds up in a spiral
dive.

As a general rule it is best to regard the
fin as a vertical stabilising surface and
not as an adjustment for turn. Very
rarely is the whole fin offset to produce
a turn. A small pro|K>rtion of the total
area, either in the form ofa trim tab or a
rudder is used, but the effect can be the
same. Other forces arc generally letter,
and more safely used, to promote a turn.

Equally true, as a

generalisation, is that a
warped fin should always
be regarded as a potential
danger. A model with a
warped or badly aligned
fin may fly all right norm-
ally, but instability may
appear if, for any reason,
the flight speed is increased.
Such instability is often
catastrophic — once started
it gets worse, and goes on
gelling worse. A glider, for
example, may behave per-
fectly in free flight from a
hand launch, but be un-
stable under low. A power
model, or a rubber model,
may misbehave in a similar
manner under full power. A
warped fin rates high on the
list of possible “ causes ” in
such cases.

We arc not concerned
here with the aerodynamics
or shapes and sizes of fins,
but mainly with their con-
struction. but it is interest-

FINS

ing to note that in some cases the two
go hand in hand. A thin fin section,
for example, is aerodynamically poor,
Fig. i It stalls more readily
than a thicker, symmetrical section.
Structurally the * flat Mfin is also un-
desirable for this is a type of structure
which will warp more readily than a
thicker section. Strangely enough most
model builders are reluctant to use a fin
of generous arcofoil section and nearly
all err on the side of making this particu-
lar aerofoil rather on the thin side. A
certain amount of weight may be saved
by this means—but only a very small
amount.  Any possible saving in drag
IS questionable.

Using a fin section of moderate thick-
ness—say ten per cent.—then it is fairly
easy to design a stiiT structure without
adding excess weight. Ofall the types of

Geodecic fin bends
easily without spars.








































































4QUICKIE * CONSTRUCTION 6l

or (liick sheet, to the required Made
Atwist 7 and then assembled in a
cylindrical hub made either from gum-
strip, or laminated plastic tubing. The
same sort of propeller can be made,
using sheet blades, if the root ends arc
built up by additional pieces of sheet
cemented in place and then carved down
to a circular section to fit the hub tube,
as in Fig. 13. This will give a propeller
where the pitch can be adjusted at will to
get the best performance.  Another
advantage is that if a blade is broken in
a crash simply withdraw the damaged
stub and replace with a new blade.
Repairs are simple, in any case. Just
cement the two broken parts together
again with a reinforcing length of thin
bamboo, as in the sketch (Fig. 13).
Apart from 4iquickie ” construction
itself, there arc a number of other ways
in which time can be saved in building,
even with ordinary construction, if you
your model building and go about
it the right way. Using the right tools,
and in particular using a blade in
your modelling knife, isjust one example.
It is wonderful the difference a keen
cutting edge will make at times 1
Then there is the question of materials.
Make sure that you have enough stock on
hand C9 you start building. It is no
good finding out half way through the
evening that you are stuck for one

length of certain strip size and every-
thing is held up until you can get round
to the local model shop to buy one. It
may sound wasteful but if possible, you
should try to build up a stock of useful
wood sizes rather in excess of your
anticipated needs.  That allows for
breakages and other accidents and
allows a wider selection of materials for
certain vital parts.

Probably the majority of models are
built in ¥temporary *workrooms. The
building board is laid out on the kitchen
table for a few hours in the evening, or
perhaps even on the bed. That means
getting all the materials together before
you can start the evening’s work and
then clearing them all away again at the
end of the building session. Unless you
plan your building evenings carefully
you will find that you may be spending
as much time looking for the necessary
materials and equipment and packing
them up again as you do in actual con-
struction. Improvise a combined
materials box and tool box to move
around with the drawing board so that
you can reduce wasted time to a mini-
mum. No serious modeller ever has
enough time to build the models he
would like to. Make sure that most of
the time you do have available is spent
in useful work and not non-productive
HAroutine 7,

TYPICAL COMPONENT WEIGHTS

As a check on whether your adoption of 4quickie ” construction (or any other
type of construction) is working out to the correct weights, the following tables of

Mbreak-down ” weights are typical of good building practice.

Component weights

in excess of the proportions indicated are too heavy. Components of lower
proportionate weight arc likely to be too weak.

Power duration (open)

Fuselage, fin, undcrcart .. ;o  Total
Tailplanc .. 65 *
Wings 20 »
Engine, prop., timer 43-5 i
Power duration (F.A.lL)

Fuselage, fin, undcrcart .. 3°0q Total
Tailplanc .. 8 >
Wings 22 »
Engine, prop., timer 40

As glider

Fuselage, fin 35% Total
Tailplane .. 3.5

Wings 3°%35 , »
Ballast remainder
Wakefields (new rule)

Fuselage, fin 20% Total
Wings >5
Tailplanc .. 5
Undercarriage 5

Prop, assembly .. *5

Rubber (80 grams) 3° 4j
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Chapter Thirteen

JT may seem strange to classify Kit

models separately from the various
types of construction already discussed,
especially as most kits conform to ortho-
dox practice.  There arc, however,
certain differences and quite often many
ways in which kit construction can be
speeded, or even improved.

basically, the main difference between
a kit model and a * freelance ” or “ one-
off** design is that the former is designed
for production in quantity. This is not
true of all eases, of course. Many
contest-winning models have been kitted
without, or with only slight modifica-
tions. Also some Kkits arc more elaborate
than others as regards wood sizes, etc.
But as a general rule individual k of
wood are reduced to a minimum in a
kit, the thinnest sheet stock used for
ribs, etc., is A in. and quite extensive
use is often made of component parts
cut from sheet, as opposed to laminating
from strip or more expensive or more
intricate methods. As a result the kit is
cheaper to produce and can sell at a
lower and therefore more popular price.

Kit Features

Quite often u kit can offer features
which would otherwise be unobtainable,
or beyond the skill of the average
modeller to produce, such as moulded
plastic components, fully shaped balsa

Kit Models

shells for streamlined fuselages, etc.
Also instead of being printed out, parts
required from sheet are die cut in
production with an accuracy normally
higher than that which the average
builder would obtain. Besides ensuring
accuracy, such pre-shaped or pre-
fabricated parts reduce building time
and, carried to extremes, construction of
a fully prefabricated kit becomes largely
a matter of assembly. In some cases
pre-cut sheet parts are also pre-decoratcd
by printing, so that assembly results in a
finished and coloured model.  Such
techniques arc generally restricted to the
smaller types of kit models.

Broadly speaking there arc three
basic types of kits—the traditional model
kit where the material is supplied in the
form of standard lengths of balsa strip
and sheet, parts to be cut out being
printed on the sheets ; the prefabricated
kit which follows similar lines hut all the
sheet parts are die cut instead of printed;
and the prefabricated kit which departs
from orthodox constructional methods
and introduces special features such as
moulded fuselage shells, shaped wing
panels, etc., so that building becomes
really a matter of assembly. Obviously
the degree of prefabrication can vary
considerably with either of the two
latter types, but the former remains
still a Kit.
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G8 CONSTRUCTION FOR AEROMODELLERS

$&#( "I dGn & edge (e.g., a length of sheet
balsa) flat against the back

S &h+# ) of the blade at this point.

M & LT This will then give the blade

: angle at this point. Mark off

a distance equal to 11 x

b #8)2 > 1.8 diameter/7  along  this
&2&)"%h H&*( Y .,& straight edge and from this

IPHE )+ point measure the actual
pitch of the propeller F

to the table edge.

Another quick check on
pitch is to assume that the
width of the block from
which they are cut is io
per cent, of the diameter.
The pitch is then simply
related to the of the
propeller at the widest point
of the blade, which in most
cases is the same as the
thickness of the propeller
at the hub. A typical pro-
peller blank of this type is
shown in Fig. 6 and appro-
priate pitch figures arc sum-
marised in Table i. This
blank layout, incidentally,

&# 3L vR( Is a good one to use for free

63 2 +#8&, flight propellers, if you want

K *- to carve them yourself.
- er g Red fibre is an excellent

#1 T " material for “ home-made ”
s propellers, although tough
to work. For sport flying

and control line stunt work

a slightly wider blade (often

of curved outline) 12.5 per

8;_2 cent, diameter is sometimes
preferred. For speed pro-

pellers a blade width of 7.5

3

TABLE per cent, of the diameter is

- _ recommended. The figures
Pitch (in.) Propeller Thickness (-) in Tabic 1do not, of course,

3 +19095 > apply to these propellers.

4 2546

5 31625

> +3519 | # )

4 44555  (7h6 '

g woey  (7718) Folding propellers arc

9 57285 now rarely used but were in
10 o380 favour some five or six years
12 +76380 ago when plastic propellers

were unobtainable. Rather
eProportion» a» in #J$ >$ tha,n an.y drag saving, t[he
(Fractions in bracket» are approximate.) main virtue of a foldlng



PROPELLERS

propeller is that it is more
crashproof than a fixed
wooden propeller.  They
need very careful construc-
tion as there is considerable
strain on the hinge pins.
Typical details arc summar-
ised in Fig. 7.

/ #),, *'#
JI S&H( "+

Rubber Props-

The rubber model pro-
peller is a somewhat differ-
ent article. Invariably it is
of larger diameter and pitch
than its power model
counterpart, designed to
produce thrust at much
lower rotational speeds and,
equally invariably, it is
carved from balsa to reduce
weight to a minimum. From
time to time modellers have
used/ rubber propellers
carved from light “ hard-
woods ”, but this is the ex-
ception rather than the rule.

Carving a satisfactory
balsa propeller demands a
certain knack which practice
alone can bring. A limited
range of commercial rubber
model propellers are avail-
able—some fully finished
and some partly finished
which may be the ideal
answer to the less experi-
enced modeller. These,
however, are relatively ex-
pensive for they have to be

d2 5 Y:

*&#1)'2

hand carved and conse-

quently labour charges arc &, % * <"'%
high. ~ Carving your own '+ "3&#¥%

propellers is certainly cheap-

er. Almost every contest flier, too,

will tell you that for his special purpose
he can produce a far better product
than a standard commercial type.
Certain contest rules insist that the
entrant does, in fact, make the whole of
his machine, including propeller. All the
evidence points to the fact that the man
who wants to fly rubber models must
learn to carve his own propellers.

Most rubber props are carved from
solid block, irrespective of the size or

.o XJ.1
L
L& "1 #7
&#1 #"' 1&* %
&'+ +.3) %&'
& #
1% .&,&* :1))% .,.& %
G .+% +.
90 )
much /G
/F6 G 5 8IK6F GG % &

#&3',""()'2
)

type. 1nall cases the procedure issimilar,
starting with a rectangular block of the
right overall dimensions, cutting out to
blank shape and then carving edge to
edge. Rather than a wordy description
the complete process issummarised, step-
by-step, in Fig. 8.

The carving stages arc relatively simple
up to the third stage, simply calling for
accurate carpentry. When the actual
carving itselfis started, however, most of
the rest of the work is finished by eye.
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carving as it iseasy, withjthis 4§
method, to start carving the ’
wrong way round. Once you
have got the hang of carving
propellei blades from sheet,
however, you will appreciate
the great saving in both time
and money. The trickiest
part is then assembling the
completed blades in a suit-
able hub. Asimple system is
shown in Fig. io. In the
case of a rolled paper tube
the centre of the hub is
filled witli a disc of hard
balsa to support the bush.
With a laminated plastic hub
neither the balsa filling or a
metal bush is necessary.
Once assembled in the hub
the blades can be set to the
required pilch angle, mak-
ing sure that each is equal
and should then be pinned
in place.

# )

Typical freewheeling pro-
peller assemblies arc then
detailed in Fig. if. There
are many more, but these
arc a few which have given
consistent, trouble-free re-
sults in the past. Wherever passible it is
advisable to avoid soldering on stressed
parts—the freewheel clutch, for example.
Soldered joints have a habit of parting
up at the most awkward moments. It
IS just as easy to bend the freewheel
loop integral with the shaft. The
winding loop should be a close fit on the
hook in the winder to prevent climbing.
Strictly speaking a freewheeling pro-
peller should have a fixed washer
mounted behind it so that when the
motor is unwound (but still in slight
tension, to keep it taut in the fuselage)
the propeller is free to freewheel without
binding. But unless a really good solder-
ing job is done on this fixed washer it is
best omitted. If the joint fails under the
tension of the fully wound motor the
washer will slip along the shaft and even
lock the propeller to the shaft. A
couple of turns of fuse wire soldered in

% *HL

. #5 -

&
& &$

front of the washer makes for a stronger
joint.

Some folding propeller assemblies are
shown in Fig. 13. Here one of the main
requirements is a stoutly anchored stop
to tension the motor and lock the
propeller in the correct position for
folding. For the stop a long woodscrew is
usually best, preferably screwing through
two layers of thin ply incorporated in the
noseblock. For maximum strength the
stop should be as close to the back of the
noseblock as possible. Bend the shaft stop
integral with the shaft and bind with a
rubber band or fuse wire for rigidity once
the motor is in place.

Summarising, it may be said rhat the
nose assembly is one of the most impor-
tant parts of the model, as far as detail
design is concerned. Everything should
be positive, foolproof and as simple as
possible.
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Chapter Fifteen !
NS a general rule, small lightweight for fuselage covering. Just to emphasise

models up to about 24 in. span,
rubber or glider, are best covered with
Jap, if available. Wakelields used in-
variably to be covered in Jap tissue but
many modellers prefer a slightly stronger
tissue for the fuselages. This is excellent
practice. Jap tissue covering on fuselages
is too ready to develop small splits,
especially on slabsided fuselages. An
early cure was to double-cover with Jap
tissue—forming a two-ply covering, in
effect.

Tissue Types

At the present time, some of the experts
still cover their Wakefields entirely in
Jap tissue. Additional strips of tissue are
then sometimes doped on the sides of
the fuselage to resist splitting. Most
Wakefield experts still useJap tissue for
covering wings and tail units, as far as
this is obtainable, but many use a
heavier grade tissue, like Modelspan
and its American counterpart, Skysail,

that choice is as much a matter of per-
sonal preference as anything, other lead-
ing flyers use lightweight Modelspan
covering throughout.

The same remarks can be taken to
apply to small gliders. Once a glider gets
above 200 sg. ins. wing area, however,
and for all power models, weight is far
less critical and it almost invariably
pays to use a strong covering material
throughout—say lightweight Model-
span if weight saving is still considered
important ; heavyweight Modelspan on
larger structures. Silk or nylon covering
may well he considered for large glider
and power model wings and fuselages.

Lightweight silk covering compares
very favourably with heavyweight tissues
and is considerably stronger, but more
expensive. Nylon, in * parachute”
grade, is heavier still, but very strong
indeed. All models with a wing span in
excess of about 4 ft. would probably
benefit from silk covering, if expense was
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can be covered with a single
piece ofsilk or nylon, Fig. o.

If the silk or nylon dries
out before covering is com-
pleted it should be rc-
darnpened, , by
moistening with a sponge.
Dry taut silk or nylon will
usually slacken oil” when
doped. Damp, taut silk or
nylon will dry out with
additional tautness to resist
the slackening off apparent
with the first coat of dope.
No wrinkles at all should be
tolerated with the original
undoped covering. Water-
spraying, of course, is omit-
ted. Dope is applied direct
after the covering has dried.

Until comparatively
recently it was the universal
recommendation to pin all
wing and tail surfaces down

to a fiat board whilst drying $
out from water spraying and,  '*;- % # "2

later, doping.  With the
development of anti-warp
structures this is no longer so
necessary, except where very
fragile structures are in-
volved. Even with orthodox
structures, too, it has now
become common practice to
let wings and tailplanesdry “ naturally *
without pinning down, on the assump-
tion that it will warp anyway in the
long run, so why not now? This method
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Is acceptable, as long as the resulting
warps are not excessive. If they are, they
can be straightened out by steaming
after the final doping.

NOTES ON DOPING

rTTIE main object in doping a model is
A to make the covering waterproof and
capable of being handled without
damage—not to tighten the covering
material. The covering itself can usually
be drawn quite tight enough by other
means, such as by water-spraying tissues
or by using dampened covering material
and drawing taut initially, as with silk,
nylon and some forms of waterproof**
papers. If the dope then produces
further marked tautening of the already
tight covering, then the structure may

well warp or deform under this addi-
tional tension.

Without being too technical we can
say that dope types fall into the follow-
Ing categories—

(1) —which are
generally strongly resistant to
slackening off again under damp
conditions.

(i) $ —generally

with good water-resistance ifenough
coats arc applied.
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the block. Fig. a details the various
stages involved, step-by-step.

A fretsaw is the ideal tool for the next
stage. Use it to cut the block accurately
to the plan outline, as indicated by the
template, taking care to make the cut
square. As a check you can use a second
template attached to the bottom surface.
Do not throw away the pieces cut of!,
but carefully pin them back in place to
restore the block to its original squared
shape. In pinning the side pieces back,
of course, you have also pinned back the
side elevation template.

Using the fretsaw again, now "ut the
block to side elevation shape. The
scrap pieces can then be unpinned and
you are left with a squared up fuselage
C , ready for carving.

A point to watch : if you are using
either type B or C assembly, then the
slot to accommodate the wing spar, or
the wing centre section, should be cut
either when cutting to side elevation
shape, or on the original block. This
will be far more accurate than attempt-
ing to cut the slot in the shaped blank.

Carving the blank to shape is a very
simple process. Use a very sharp knife
and pare off the corners first, rounding
away and gradually working away
along the whole length of the fuselage
down to the cross section required.
Since balsa carves so easily there is no
point in rushing this job, so make only
small cuts at a time and work slowly and
accurately. Avoidmaking deep cutswhich
may leave marks difficult to sand out.

Ideally you should carve down to
about 1/32 to /16 in. oversize on all
sections and then finish down to final
size with sandpaper. Some people
prefer to carve down to finer limits.
The standard method of checking the
sections is to use card templates of the
fuselage cross sections, offering these
up as work proceeds until each is an
exact fit at its respective station. Some
people prefer to work entirely by eye
and ignore templates. The point in
favour of templates is that they are a
positive method of checking.

Shaping Wings
The wings also start off as rectangular
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will have to be slotted before carving.
One-piece wings have their centre
sections shaped before carving, this
section then being left square *\
Dihedral is given by cutting almost
through along the centre line and
cracking to the right angle, filling the
crack line with glue or cement to hold.

On small models, at least, the tail
surfaces arc cut from sheet balsa. Again
we would recommend the use of tem-
plates to ensure accurate outlines. The
cut-out shapes should then be tapered
like the wing panels, only using sand-
paper instead of carving, and then
finished to a symmetrical, streamlined
section, again by sandpapering or very
careful carving. The finished edges will
be quite fragile, so avoid damaging them.

Various methods may suggest them-
selves for joining the tail assembly to the
fuselage. If the tailplane is mounted
on the fin, slotting the tail into the fin is
generally better than butt-jointing two
tailplane halves in position—Fig. 6.
Similarly, it may be better to locate the
fin base in a slot filed in the rear of the
fuselage, rather than just cement it on
top—Fig. 7. These features must be
allowed for when shaping the tail parts.

It is normally best to assemble the
wings to the fuselage first, checking that
they arc at their correct dihedral and
incidence.  Both wing panels should
line up when sighted from the rear, and
also when sighted against the front
elevation view on the plan. Once you
have got the wings and fuselage accur-
ately aligned you can square up the tail
components, when fitted—Fig. 9. The
eye is a pretty good guide, but check
both over the plan and by measure-
ment for complete accuracy.

Buttjoints can be reinforced with pins
—Fig. 4. Cut off the head of a pin and
push into the wing (or tailplane) before
cementing to the fuselage. This will
hold the wing (or tail) in place and
allow you to adjust it accurately before
the cement sets. Where the construction
employs stub spars, of course, alignment
Is automatic against these spars— Fig. 5.

Finishing
During this finishing stage you can
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Chapter Seventeen

‘J'H E rubber-driven model is still the
A best introduction to “ power ® flying,
relatively cheap, simple to construct
and amazingly consistent, once properly
trimmed and given the right care and
attention.

Ultimate performance of the rubber
motor will, almost entirely, depend on
the way in which it is run-in. Like an
internal combustion engine, a rubber
motor cannot be expected to develop full
power from its initial winding up.
Unlike an engine, however, a #4fresh *
motor develops power until run-
in.

If the motor is simply made up to
length and installed in the model it
cannot initially be wound up to, say,
about half maximum turns
without fear of breaking. Its corres-
ponding power output will be high, but
its duration of run short.  For the
second winding, the turns that can be put
on are some 20 per cent, higher, and so
on, stage by stage , until the potential
maximum is reached.

Breaking-in

In other words, turns and power
output corresponding to successive initial
windings, would take a pattern similar
to those shown in Fig. |I. Continue with
more windings and the maximum turns
possible would now
During this series of windings, too, the
power output curve would be identical
for each winding.  After a certain
number of windings, again, maximum
turns would still stop at the same level,
but the power output curves would
gradually get lower and lower. The
rubber motor has now become fatigued
and its useful life is over.

A proper run-in period is essential with
all new rubber made up into motors,
first to develop its capabilities to take a
maximum number of turns, and second
to bring it to the state where it will give
a constant power output.

Rubber Motors

It is also interesting to note how the
number of “ useful Ilifen windings
varies with the number of turns applied
to the motor. Properly run-in and then
wound to maximum turns each time,
motors may show signs of fatigue after
only three windings—Fig. 2. Wound to
90 per cent, turns each time, “ useful
life ” winding may be double that num-
ber, or more. Wound to only 8o per cent,
maximum turns each time,4useful life 1
is doubled again. These are only rough
figures, but indicate that “ full turns 1
windings do drastically reduce the useful
life of a rubber motor.

What the graph docs not show is the
mechanical failure of the motor on
repeated high-turn windings. Individual
strands are more prone to break, calling
for constant repairs.  Normally this
does not affect the “ useful life 1 figure,
but it is annoying to find strands
breaking during winding up, generally
calling for a change of motor to be on
the safe side. When one strand “ pops *
quite likely others arc beginning to part
and the whole motor may break suddenly
if winding is proceeded with.

Dealing now with the practical side of
making up and running a new motor,
there arc two main factors to be con-
sidered—the number of stages in which
the motor should be run-in and the
increase in length or permanent stretch
the rubber will have after running in.
Fresh rubber, properly run-in, has a
permanent deformation equivalent to
about 10 per cent, of its original fresh
length—Fig. 3. In other words, if you
made up a 30-in. motor from fresh
rubber, ran it in stages and then re-
measured its length, this final length
would he about 30-1-3= 33 ins. It should
remain at that normal length for the
rest of its useful life. The amount of
permanent stretch is independent of the
number of strands. The permanent
stretch must be taken into account in
making up the motor length.

The best way to make up a new



RUBBER

motor is to lay it out in

two “ legs * over any 4

flat surface, as shown in

Fig. 4, having calculated the
normal length of motor
required. Each *“ leg —
comprises one half of th?power
required number of strands

in the finished motor. If

the motor has to be made up

to a definite D , the Y
resulting length can be cal-
culated from Table 1, noting

that lubricant increases rub-

ber weight by about i/iQth.

Rubber ends should be
knotted permanently at this
stage and the motor ends C
bound with a rubbed band. N

Lubricants
The motor should now be

removed from the layout
board  and lubricated.
Ordinary castor oil is a

satisfactory, if messy, lubri-
cant. Proprietary lubricants
based on a soft-soap-gly-
cerine mixture are normally
regarded with more favour.
The latter do provide slight-
ly better lubricating action, T
as exemplified by the fact
that knots can be tied to
hold in rubber lubricated
with castor oil, but the same
knots will not hold on
soap-lubricated rubber.
With soap lubricant, any
knots which may be neces-
sary in the lubricated strip
must be bound, preferably

! ++
with wool

The motor is now ready
for running in. An old
propeller assembly should

TABLE |
(weights in ounces)
/ x 1/30 Ax 1/30

Per Inch «0023 0035

Per Yard 1/12 *

Feet per 576 384

11b. weight

N 1/iO"PERMANENT SETAFTER LUBRICATING 7 » 7/
5

MOTORS 8«
breaking
# 6 to 10
N
B
5
> < |
|
$ 7 7
5 >*17 4*0 +*0 1*0 ,**0

%

?)

3 #% rip P
% B
# #
% < 6%
$ #
%& #
$
# > ,%,)%)
& % 2 H
$,B
#
& ,.5,>) . * %
Q B
N x 1/24 1/30 fxl/24
0093 0046 0058
5/32 1/6 5/24
306 288 230
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powerful than when wound on llie field,
partly because it more powerful at
this stage and successive windings,
increasing the number of turns each
time, ismore tiring than a single winding.
The * feel *check is most likely to detect
a weak motor.

Flight Testing

The best check of all, of course, is a
flight test on the model on each new
motor. This need not be carried out on
high turns. Most rubbers of the same
brand, good or bad, follow a similar
power output curve. Knowing the still
air flight time on, say, half turns will
soon indicate whether tiicy are “ up”
or “down” on the original. Once
again, of course, the new motors must
he adequately run-in for this check to
have a real significance.

The danger associated witli running-
in a new motor in the model, during
actual flights, is that you break the
rubber at some stage. The destructive
characteristics of a broken motor are
too great to court lightly. For the same
reason, high-turn Hying in contests
should be restricted to a D I F

which has been checked as on the
safe side by a destruction test on a
similar motor, preferably under similar
conditions. Extreme cold tends to
harden rubber and reduces the maxi-
mum turns possible. Extreme humid
heat can also lead to premature breakage
and, more likely, loss of power. Model-
lers in tropical areas are well aware of
the short expectancy of life for their
rubber motors ; but similar humid
conditions, though to much less a degree,

can prevail in Europe, and must be
Turns per inch Motor Length
No. of
Strands  *x1/30 A X1/30 A x1/24 ix 1/30
6 S3 44 42 40
C] 42 38 36 34
10 38 34 32 30
12 36 31 30 28
14 33 30 27 26

16 31 28 26 25

guarded against with the use of reduced
max. turns.

A lot of nonsense had been written
about rubber motors, tending to over-
emphasise the failures which may occur
if elaborate care and attention is not
given to the motor. At the same time
there is more than a modicum of truth
in the assertion that rubber is not always
as consistent as it could be.

Rubber Variations

The basic facts arc these. Normally,
rubber of the same brand or specification
can be expected to give a consistent
performance. In other words, if you are
using a certain brand of rubber, then
new supplies of this same brand can
reasonably be expected to have com-
parable performance characteristics.
1lowcvcer, most rubber strip is produced
in hatches (strip is actually made up in
sheet form and cut down to strip lengths
after vulcanisation). If the specification
or make-up of the original rubber
mixture is not carefully controlled from
batch to batch, some difference may be
experienced from skeins of different age.
These small variations in the composition
may be within limits accepted by the
manufacturers as normal to their pro-

duction methods. Absolutely 9
rubber, too (i.e., straight from the
manufacturer) is seldom as consistent

as aged rubber.  After manufacture,
rubber characteristics generally tend to
improve with storing—up to a period of
six to twelve months.

Sometimes, variations in the heat-
treatment process necessary to harden the
rubber produces a batch which is not
uniformly cured. As a result, the

physical characteristics of
the rubber may vary some-
what from end to end of

a single skein. When this
37 occurs, rubber taken from
3 one end of a skein may be
denser than rubber from the
26 other end.
24
21 TABLE 11
20
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account of their greater resistance to
fuels.

For ease of installation and removal,
particularly when the front of the fuse-
lage is completely faired in, the “ acces-
sible 1 side of the engine fastenings
should be the nuts. These can then be
put on or taken off with the aid of a
box spanner of appropriate size. Since
the heads of the screws are 4hidden ”
it is then necessary to lock them against
rotation, some typical methods being
shown in Fig. i. Any one of these
locking schemes is worth the extra
trouble involved in making up—the
method of soldering a short length of
wire between the two screw slots being,
probably, the simplest.

1

In the case of radially mounted
engines, the fixing screws emerge from
tlie ply fire-wall, with the heads of the
screws behind the bulkhead. Since these
are 4built in 1 with the fuselage they
must be locked against rotation and
similar methods can again be used.
Mounting or detaching the motor is

then a simple matter of running the
appropriate nuts on or off, whilst adjust-
ment of thrust line position is equally
easy. Split washers are ideal for thrust
line packing since these can be slipped
in place without unbolting the motor
completely. A\ ZHconversion 1 from
beam to radial mounting is shown in
Fig. 2.

Normally no trouble is experienced in
gluing in beam mount bearers. Many
balsa cements, however, are not all
that satisfactory for gluing ply and so, in
radial mounting especially, the fire-wall
is usually reinforced by a binding of
gauze bandage or similar clolh strip
soaked in cement and wrapped around
the former back onto the fuselage sides.
Alternatively, or additionally, one of the
synthetic resin adhesives, like Aerolite
306, ran be. used for gluing the fire-wall
in place initially.

(! 6

If the motor is completely cowled in
when finally fitted, provision must be
made for liquid exhaust waste and
spilt fuel to escape from the bottom of
tlie cowling. The whole of the inside of
the cowling, anil particularly the bearers,
should be well doped to prevent oil
absorption which would otherwise
weaken the wood. The holes drilled
for the mounting screws should be doped
before finally mounting the motor.

F.xhaust fuel can also affect other
parts of the model. The bottom of
the fuselage normally tends to collect
a considerable amount of oily deposit,
also the left side of the front of the
fuselage and the underside of the right
wing—these parts from exhaust oil
blown back by the slipstream. Adequate
doping in these areas is essential, or
even fuel-proofing. Normally diesel
fuels do not attack standard dope
finishes and fuel-proofing is strictly essen-
tial only with glow plug motors or
motors using a methanol-base fuel.
Many modellers do, however, use fuel-
proofer on diesel models to give ad-
ditional protection.

The engine control accessories are
just as important as the engine instal-
lation, particularly on contest models.
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n be a particularly severe problem with
laller Radio designs. Equally im-
>rtant is to select the propeller size to
Did “ resonant” speech ut which,
haps, the whole fuselage tends to
rate “ in step 1 with the motor. A
| indication is to hold the rear pnd
T fuselage with the motor running
*&l the amount of vibration trails-
. through the fuselage. If con-
le, something should lie done to
down. Even if not apparently
rmful, excessive vibration is sub-
ting all glued joints in the structure to
ensiderable stresses.

Success with power models depends on
good design, good construction, and
getting to know your engine. The place
to learn starting and adjusting tech-
nique is in the workshop when running-
in the engine—not on the Hying field.

MIXTURE FROM
PREVIOUS CYCLE
BEING COMPRESSE

PISTON RISING

MIXTURE IGNITES

PISTON DESCENDING
ON POWER STROKE
ALL PORTS CLOSED

EXHAUST PORT,*
CLOSE
TRANSFER

MIXIUHE IN CRANK-
NEW MIXT CASE PEINE» COMPRESSED,
FROM

CARBURUIOH

6(.-76/ 6# - 6

“ KNOW llow A 93

No new engine should be installed
directly into a power model. It should be
mounted on a bench stand and run in, as
recommended by the manufacturers,
which period of its operating life is the
best time for getting to know its response
to control adjustment, starting settings,
etc. It is unwise to attempt running an
engine in when installed in a model,
if only on account of subjecting the
model to unnecessary strain and exposure
to fuel oil. Then check that all screws,
etc., are tight on the motor (e.g., cylinder
head hold-down screws, back cover to
crankcase, etc., sometimes tend to loosen
up after initial running) and install
finally in the model. Make a thorough
job of fitting the tank (if called for),
fuel cut-out, etc. Use non-kinking fuel
line of the type which docs not age-
harden and become brittle, and then have
several proving runs with the com-
plete installation before venturing out
to the Hying field for the first time.

BURNT EXHAUST GASSES

TMfc
TRANSFER PASSAGE

ANO SO BACK
TO 1.

6 ( &7(("






